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[lf^«1] ®^t<i^*MxNSm (M, NlilEga) 

msmwim&zwi&<D 

•5 pTa*»#<b#«i *«x.fcH««*©»*<btt«l= 
tflEa^b««*SlM=****»©»#Jlia(=fl-«-r 

t, 

T4B««#©»#fl:fSB. 

[ifJ*J®2] BflMS^Mx N^m (M, NlilESK) 

*Kft*lli*st. flrfB£&fiia£pifr5£© 
a^fctttt-ca^lb LTa*fl:«****a^b#« 
t . fUBa^btsas Bi&anmt 

* * aK.feBffcA*a>tiF*<bSK(= 

lHrfB£fcfiift©g|5#lit£- - 1 l=a*fl: LTSP^^^rt 
©a^fb&ft £i#-5*tft©M^b*fS:i: , 

BtriB^^^crt rom^ib«ia^ pj^fis^ib l,-csp# 
■*-*«*©iB«*fci*ea*«t*«*fcctti*ti.i: 

■T*B««#©*#<b£B. 

[0**3] flJfB££«a. *fcl*. friea?1baft£ 
aft. *fcf*. «HB«^b«»a>v hu^xrt*. fi« 

fcS««it*»#ai, *fc{*. Ift*3t 2 i=fBS£©B 
a«#©»a<b«a. 

[H*4I4] Mf-i f&fB1g*fcl±eiH-r.SfB1t*fc 

«»s»**i*ft«#*iB:i. iNBB?-<baR£&B?- 
<bfc*««»*»*at«^b*«t. tfneaaftfts 

ffim£B»LTtt»B«?at/9*»*iBH3fcB«*ia 
* £tt*.feBB1l#a>{K4sB 



[»«a5i »#-5*— : s« «gBffi*fc(*eai-r-58Bfi*fc 
i*a&#B:<t % weft*?*-* MttHfLti^b 
«»*»*RT*ft«#IRi:. iBIMMtUT 

ftLr*««**»4i»«^b¥«i:. «rexiiiffift« 

9aj**R**«*fcB««*a>«a»B 
B5iBSP»m^ r t o>n^7— * $fi»j(=tB«*fci*eai 

a&a-m^ ;r <t ©a^ibffift*^*«a© vaaaa^R 

»m#^i:©^m«»*»'i.*a©i»a : f-<b#s<t, 

b««rs»«**£»**r* * siiiit 

•SS&<I#©&#£S. 
[imoWMftllH)] 

[000 1] 
[O O 0 2] 

Sdl*. JSB«^-©E»£S3|-e#-6Rri2»#'lb 
1tMi«**ffafcAI=«B«l*<HB«t-aL<f 

=£©ttg n 4: t © t? fc « o 
[0 00 3] KIT. B3«»»#fl:*Se<©*W=oi*T 

uuwr*. 

[0 0 0 4] B35iE»»#ft*5Cl*. B»£B3&©3SJfc 
fgiSt?fc-i>B^^P-y9l=»SiJL. Bl^'^^iC 
m£K&£H LTn&ftflMa>«#l=K8t LT»#<b-T 
£„ X*. Ra*0>attB££i9tfsh.«BB-C(*B*fli 
<oeB«Htt*<»t^fc». E££«&©fi^fl;ti©li<t 

^i:A<^5lg^©^alcm«-r^o c©t±s*ftjfflur. h 
v i**b»t, B*©«»i*a<a?-<bLTev n-a* 

[O0 0 5] B*a»»#fl:*Sl±. BHWRtt*<B 
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[0006] *fc. ■£Mft»*Hb*a-cii ib*^p 
sit^, Rr«*»^ba>»fl>»^«a>5x-7^^i:i^ 

[0 0 0 7] B5(r^t?P--/^Bi:lti\ 

mxnif (m, n liiEffiBO (DIBX^n^ 
**#«-f *?Ps/*fl*J». 10 111 TOaEiUflt^P 
^^lC»LT«t»P-9--r>K» (Discrete C 
osine Transform, £LT DCTt IE"3~) 

lB*««tt*Bfffia>«^bWtt-e«^bLT«^b«» 
*tt*+*«Tfl:»* 10 3l*lTftt«tHJlt4I 
^b^r— 1 o 4 liffJfHS^b^a v MJ^xrt* 
y^tF^lc**L"Ca£^x-6X^r-V>K»». 105 

i=fcL^Lr^r«»#*Biar*^rK«»»<b». 10 

6lrtM8#tl«"*»f-^k 10 7(1 TO 
ErT*»»**B1*W=WW*/<v7t. I0 8(ife 

C(u)CO) 7 7 



[0 0 0 8] JSIT. H5(ca^L^T«£*«a>lM^lco^ 

[0009] ttCACC^P ^tffljffln O OIC^LNT. 
■MW5mXnBII (m. n I4IEMM OMm^^ 
^^*<»9J**U*o HI 6 (a) I*. 8X8©I*?P*; 

[0 0 10] DCTt»fi^b»1 o 1 T*ll #«J£;ft 
fclB*?P SE«»#<b*SC<7>— 
»p-9--f >S6« (dct) *»#<brt<m*lx 
£ 0 DCTI=J:«lt*»lft»#ftf=oL^T(*. w 

al lace:" The JPEG Still Pi 
cture Compression Standar 
d", Communications of the 
ACM (April, 1991) icBB^Stl******!! 

[001 1 ] DCT S6«»^*b« 1 0 1 (D«rfN= 

OLvcMlKBMirr*. 
[0012] DCT&8WB1 0 1 |Zll A2j£*l&8 x 

8 H*a>jefl^««a>®*^p ^ * ic** ur d ctiw 

*fe£*l£o 8^(D2;A7cDCT(7>^«4. (1) St?^ 

?l6ti, XKtttt (2) at**. 

[O 0 1 3] 
[» 1 ] 



FCu, v)=— — — 2 £f (i. j) • cos 

4 i=0 j=0 16 

1 7 7 

Ki, ))= E Z C(u)C(v)P(u,v> • 

4 u=0 v=0 16 



C2i+l)u n (2i+D? * 
- cos 



16 



(1) 



(2i+l)u 7Z (2j+l)v * 

cos cos (2) 

16 



[*2] 



f ^2 



n =0 



ff =1,2. • ■ ■ .7 



[0014] f ( i , j ) il Bi*:?p^a># 
i. j IMHRtDfiB^ST. F (u. v) 

"To c (w) lie (u) *LM*.C (v) £g-T. 

[0015] i6 (but, B6 (a) iz^mmy^ 

vO\Z (1) SfC^**L*8*(D2*5cDCTSE«$fT 

otibWtM^fe^o H 7 ICS** J; 

FO (u,v) = (F(u,v) + (Q(u,v)/2)) 
FO (u,v) = (F(u,v)-(0(u,v)/2)) 

cc-rj. F (u. v) . Q (u. v) AtfFO ( u . 

v) li. f*i?*tKHlftgL I^bvh'J^xMl^ 



»<ovhu^xa>«t&Jirztt«-r*H*ri b*:Jp 

*o ■MftftfiLftttWItll X»«ft±i*tf*i*. 
[0 0 16] *3S«tt«l IU7 (C^-fcfed^^^J 

«Mt#(C»fSLTl**. 

[0 0 17] DCT Xttffi 1 O 1 An 6 Hi * * tlfct »R 
fcfl ft^Hbffi 0 2lcj3ivcft?ib3*u fi?{bftft 

[0 0 1 8] 

/0(u.v) (F(u.v)£0) (4) 
/O(u.v) (F(u,v)<0) (5) 

<b«atD#wR*«-r. u. vi«*o>ttB*«-r. 
[0019] @6 (c) i*. «fl&ftjj)^a>«&ftl±£ 



(4) 
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ttHttO)**(2* «#«*(*«J*<D«ftlC*+*-*fc 

a. in 6 (c) d^-r^aic; <s***»i=»jt"<*4fli 
<b-r&a> -efc<£> e 

[0 0 2 0] 06 (d) I*. B6 (b) lZ*-rSE»«» 

^6 (c) 0l^b7h'J^XtSil^bLT!#b 

[0 0 2 1] *^{b«ft(** 0 4l=j3 

[0 0 2 2] RT«*»^b»1 O 5 1? I*. -&7zit2tl 

fcS^b«»3b</\-7T>»^b*^*o K3!EfiM*££3E 

[0023] JUT. tta«»o>»*<bicoL^-cKwr 
B9(=«oryju— 

«xc^u—^##t raises mow-in htfiians 

[0 0 2 4] H6 (d) Oa^bftttlCfclx 

nr^p^^ta>iia*#a>«»fi. 16-14=+ 

2t64, B 9 J; U c©»&fl)^-?f tli 2 -eft* 

dfc*<sb*y. hi o(c^-rmafie»a>»^a*^&. ^ 

;u-^S^2ic»j£-r^2it»^' 01V 

*o ^ b(C^;U— ^#^-2|cM-r^-3, -2, 2, 3 

©4ofl!)«*iii»j-r*fc»(=2e^ h<D«ttj&<f*»3*i 

[0 0 2 5] 8H*Ta»«ft©»#*b(=oL*TW»-r 

[O O 2 6] S3fE«»tt % H8 07 h'J^XO 1-6 3 

ft (ftttffift) A<tt3B-r**-ea>4fp«ft (Mttffft) 

rta>£©tt*i****»*{*ine? h**s*n^o 
[0027] *35«»a>»#S-ei*. iSLtrcai^fc-tfn 

>t*ja«aa>^;u-^*#icj:* (o. o) - d 
5. 1 s) 02 5 6ffly<Dia£i*t^-ria-e&£o **t 

[0 0 2 8] eLt<D*5(=,. £3M6»fd\ 4fP^>fc. 



»«»*<^u— :7rt©fc*©ftM=»fc****s*tt* 
ht?»»ft**L«. ^p^^«a>±*»«»*ffl3i 

SI y 0)S3SE«ft*<-r^<r 4f P T?ft* C <fc jtfjbrtvfrl*. * 
^fitEOB <^P**IMB»#) *«*HbLTi:7 

p^^a>*«*SEis-i-*cfcA<'e**c 

[0029]'Bl4lt JSl±0>^IIR(cLfc35<or. HI 6 

(d) G>«T<b«.ft*»#ftLfc«**-rt<D-e**o 

*fc. bi 5tt»#tLTUj***L«e^ hws^-rti 
oT-foho mmfotzv a k jp^^itu 8 x 8 

■*(D45 12e^hfl5««tf, 6 3 h(CJE»**l 
[0 0 3 0] tt-^OXRlctt. ±3«Lfcfl!>i:ia©*IR-C/\ 

^-7>«»sfTLx. Be td) ©«^<b«ftswa-r 

*o tti*T\ #«^fl:«»i::B6 (c) ©KfcTKU 
^x^t^flJif^cti^or, me (e) 

<Dat»T<b«»*»«. attSTftftftlC (2) 

itO^DCTS^^Sfe-rc^lCcfcoT. 06 (f) (3D* 

[0031] uiJi©»w=*y. 

[0 0 3 2] RTK*ff^ibflB 1 0 5**&ttft3*Lfc&4- 
[0 0 3 3] fiLtOflML &lflMtlcS^l*TBMM» 

i*. K»»#<b*ac=«feoT»^b. a^2H£ 0 

[0 0 3 4] 

#ft*5S(=J:orH«***»#<bLfc»*(=l*. 

^p^^ri:a>i#gsicjsi:T»^«*<««iL. hsr^p 

[0 0 3 5] *OAffl:fc**i4>8fti4* 

[0036] ^<Dtzisb. ftmtomzit* ttmttomtfi 
iST-rai. -3ej8ft-eA***i«H*^p^^(=»-r 
ift*^ 5 — *a>tt*A^*-r*cticfty % fc*^-* 

0)A*#Jh. **UMi»?Pv*fl!>A*a«*«TS 

[0 0 3 7] *#<D»(C|*. ffiB**<«T-T4 

-Sfl>*^l5*^P^^*±«-r-&a)l=i&S«:»* 

5 s — *«a»«Jt***fcft, a#srccfcy*<a>»»-T— 



(5) 
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IB±l8fii£i©*.£if&l::l*, ®m?a vO(D-&m&X' 

<DQ.^izw-&t>u < ft y , ommm?n y 

[0038] ^txzofflm&it. m&ma*&.To>£o 
ft* mx> jg£ -r •& c t *><*n & tux ■& . 

[003 9) 1 -1. X^Hiigu *fcliiPMi^^# 
ti-HS^X^r-v^-A^L. dft^^m^HbLTfElsx 

-d T3§£ fc^M #m*iT Z> tz Mz fBH =ri < -f X © A 

[0 0 4 0] 1-2. lEHTA-rxizgfg^tl.fc^ 

t*- at -jgissEt? msc-r -5 ®«-hi=tf m;tf&£ i&m.t 
ztztbiz, mmmmt^iz-^o^a^^izmmtxx 

s^o7f$siLfcy jt-r a c <t itx # ft is 

[004 1] 2-1. tit^WiXAXZntzTWJl' 

t tt^mtfm*? ztz toiHiS ^> w x © a assays 

<tft-5c 

[0042] 2-2. fefeAxl^tofBti^/WXICSa 
(=ft-5 = 

[0 0 4 3] A*f- »<!©«■»*<*#< ft ofc 
*S(=ftofci»^TfcKl/^-*mi8a£a<^e.:tx£«fc 
3C:-f -Set £ gift <b LT. Bft^ltfS-x-'S'^BStfe^-y- 
-f>«*»l=J:y»f1bt«l=iLT, mk&toT-Z 

fflEli»^b«S*<. ftBSl¥ 5-23 64 5 04§-&$g(C 
[0 0 4 4] LfrL ft *<<=>.. m'£mz&ti.<Dttmbt&&. 

«fcl^lHH*<fcofc. |5)-©«JsS£*g&©Hft 

LTl*fefeAI=. Sffi<b©a^A^e,^ft«i31*<5l±L 
[0 0 4 5] bfcA'ot, *»WT?I4. ±aUfcMS^ 



w i * 

[0 0 4 6] 

*S§H.fl©Iit*II 1 iztm 
(DnmztSliXlt* IM^^MXNlf (M, NlilE 

S»* ?TR*»«fl:#H£: * »x.fcH««#«>ff#fl:a 

sirfc^r, wiB«^b«ft*EiM::*ft*«»©»# 
ma-i=»iij-r-5wtg?$i-iij#st, mitBS^bfsarospfl- 
i= Ri«s»#<b L-cvttft* -<t 

[0 0 4 7] *fc. **M©IS*«2|rtBIE©*M(=fc 
l*TI*. MM^SMXNIS (M, NI2IESR) ©*& 

flS$Hg-e fc * H* ? n v * (= fl-ffl-T S ? n v * 

«t. wiBiH*:7ns/*i::»L-c«5Mesi*J6L-c**« 

*RT**»*<b Ltfifff-^ pJfE 

r. sjtE^»«a*s^i=sift*«a(Dap»ft&i=»sj 

*<bLT»#Jll*c:£©*^fc«a*»«*»©«*fl: 

#st. fifBai»m^crt©g^ib^a$pi^«:»^ib 
it^&t. mz®i*m-&c:t<»m^T : -*£®mztm 

[0 0 4 8] ^HB^0)IS*ll3(CfESE©f|BJ|C 

fc^ni, n«fli. *fciiis*ii2©L\-rtt*^i miz 
tm<D®@im^<r)n^t3im.iztiisx . »tiES»^a. 

[0 0 4 9] **M©|S^4l=IE«©IIM(Cfc 
L^TIi, ^^■•x-'? £!EH*fcli£iM-f -SfEli^fclie 

*»«prK**#*«t. wiB*^<b«»*je*^<bL 
xm&m$i$:mz>£^it^&t. 

SJ^lft L rm^iiim^ p v V £f» ^> j£il3t^JS4#K«t , 
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&^t— >*«9JI=RrK»**LT»»*#cri:fl!>«T- 
lb&a£*#-l>1ga©W£fim##K:i:. BfrfBSP^m^cT 

[0 0 5 0] ££>K. *HB^<0If^«5IZfHm<0^|; 

SiFSES^b^aSiSS^fl: 

fc. ttBB*B*:*Pv***»»LTtt»B««#*£ 
EJ3LVC. IMBfHMte^&a**?— * £fi91l=SE1t 

ft^t(D«^<b«»s«9j(=ie*^bLr»»iii*cri 
©s««a^»-6isa©ifis^<b#si:. HtriEas^a^ 

[005 1] 

NESt (m. Nf*iEsissit) ommyayvzKmL. m. 

3HEB SB L -©S««»*fi^<b 

*u ^a©pT^*^^b#s(=ioTgp»m^cri:©s 

c<t7b<T?#-5o S7=. «P^m^ - «t ©fS^-* l±. ± 
*Fft:«B* Lfc**^— * icJt-tT/J^ 

IVfc©. <M9J©IEit*fcliejt¥KlcJ;^>|E1t^fcl*fe 
iMir 5-f -5 B#H £ ffija-f £ d t A<T? £ 3 . 
[0 0 5 2] Rff-5>SiSLfc. *fcfd\ eitr^) 

iEit*fci3:ejii^ift«fey. smmis z t<D<D$m^-$ 
£*#-c. ^a©Rrssm^Ki=«feoxai»m^r<t© 
g^Mb&a^m^rr lba?. * 

sc<t(=fc-5©-c?. imtf&mzuz. ±.tttmx&t> 
^fcM^bcga^2»a^bLr^^a$i#fc©*>. it 

ss^^t-So Risfi!a^-«isisiB©«aaaffir*ajiSLft 

HOT. ±fE3fe5iJiS^lcJ;y, MLfe««adE«t»& 
[0 0 5 3] 

[fttfiM] 01 (a) I*, *jMU0tt*1b*A0!>l«* 



[0 0 5 4] ilC^UT, 1 l±. ®<&ffi^-A'> t> M x NS 

SI (M. NliiESa) ©5£}^fil*A'>c>j««>ES|-?P«y^ 
lcfi£Idil£JfcLTl£mraa£*#.Sit3*&&#l£. 3 

5 a. 5 b. 5 clJ, «igCTi:lC^SlJ^ 

*Lfc^4x^©§^bffia*pias^#<bL-r»#ir— 

^^a^-r-SpT^ft^^b^S, 6 a. 6 b, 6cl*flJ 
[0 0 5 5] JUT. 12 1 (a) l=»-3l*T»#fl:»flM= 

[0056] vt&o&tenmttttfsimiz. mmm^ 

(*. 7nv<7&m^&1 irJcoTMx NHjSI©®SI'?P 
-y*l=#«**t*. ESt^P-v?!*. S££&#fS:2(= 
«fc^TE££*ftA<ffi£;h.. B£ft£n©flt«-(*fe«Kift 

[0 0 5 7] S^b^K3I=<fc-DTfi»fS© 
[0 0 5 8] S^bffiai*. 3?l£#SlJ#fS:4l3;|3^-C. 

m^©niii?(=«fcor 1 ^5£^9U(c3£^<A^s.e>ti-& 0 £e> 

(=, M^lb^ai*. isfcTc^J^lc^tfJlS^ftfc&S 

i=cfc-Drita©sp»m# i=^»]**t^. c^xib 
fcuv ?u*>%. ^aro^i-B-r •&g3Hb«aA<#^ 

[0 0 5 9] HI2I±. 8 x 8[SSI^P V 5 \~M.3E$tfBk. 
©ttfJKOLvTsSiB.E-f -SH-efc-So 0+©O*nP.6 3© 

a=j=i*. croi^bias 1 ^jE^b-r^xt^©^*!!!^ 
^-r, B<t>©;Mti*. ^©»9jes«bLr "20" . 
"4 8" tf-^TLzixtztzizm^-immtftmzix&m 

#£^-fo B4»©**«ll=J:y. ^2IKI?r-0~2 o* 
-c©M^HbGF.a i:, 2 1~4 8©M^1b«a 

(««2) . 33«fct;4 9-6 3©§^b«a (««3) 
(=»S]-r^-«tA<^#-5„ 

[0 0 6 0] «lgc»fiJ#-K4ir t fe-or»9J$tLfcM : ?-<b 

^ai*. Pl^S^<b^S5 a. 5 b(=fctN"Cfi»JI-W 

"o" <n&m<»R?-immzi*w.$tf&#o>ft^<ttfmm 

2ti. "i~20" ©g^b^ai=(*3S0S)«^©??^b 

•eh. "2 1-4 8". " 4 9 - 6 3 " ©g^ 1b«ai=*t 

LNrt. BBBattB^-croaftB^-r^r-tfPT?** 



(7) 
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msizit. EOB (3fP^^««B»*) SW#<bLT. 

[0061] jsi±a>^wicj:y. *«rti=»#fcS#v 

fcff*-^— Si I*. flS'II=E«/eiSI^S6 a, 6 b. 6 

[0 0 6 2] H1 (b) I*. **pfl<DfM*3ta>H3I£ 

[00 6 3] 11a, 11b, 11 cfi. 

8H1t/e3I^R6 a, 6 b. 6 c|Z*«*fc[*. ein^ 

ft«**»*rtr=wil*-r*RrK*»*s. 10 
^^*ft*Lr. lM«»*««Jirr*:?p 

[00 64] GB1 (b) (=tt-3l*T»ttf*CCO^TK 
[0 0 6 5] B1 (b) fZfcl^T. EB/fiS*S6 

a. 6 b, 6 ciZit, *»wo)»#<b*ai=j:**«r 

M§fSl 1 a. 11b, 11 ci:<fcotaf*j|i, 

o-eii. »#<b(©iR(D««»»^a(D*iiKJ=cfcor i ^ 
p*2#©**fc««k**j<w-*. »^b«W** 
*fcW9ic*-Dta»fc4*i, K««»*<wa*ii 

*»**u fl[#**LfcBi*^P^^r*. ?p^»W 
[00 6 6] ia-ha>«JSL tecttf. BffC=*y. 
[0 0 6 7] fcjs, tt±-CI* % *mr5*#*£3fcL 

<. 2#»h *fc(*3»»jgjiji(D»9]»*Rr«B-e*-&, 

[0 0 6 8] Sfc. BB1 (a) KfclfS. «*fc*«3 

2 o> u * -f « K«ft stic tt l x ^®i*m zmL 
3 s c t \z ct o t t * sam 

[0 0 6 9] El 1 (b) O^ttlZtSl^Xtj. 
afi^b*S9fc»ttfija#BU 0<Df8i£[§a«£A*i« 

11b, 11 cJcfcoTpr^Sffi^StttcSlScrir^g 
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